FUZZY LOGIC 





t i ,.t -v tt ^ 


^a AafllS SjJfl (illloj V <ji t-<at At) 

AJL^l (JjUlaxAilj ujLa alxAl) A a SjjjS CjLlaS 

iSkiLA Clljljfl Jlij) (jk 4_k>ia <fr|jj 4_1 (jli d]j 

jjSL ^Lil) AjlLab ^ii)j <_i j- ..Att Jl^ qa ^£> LaLoj 
Of^ (j* AjjIjI! qa (jkj IjjSxj AjjluiaJ! cjU1a*J) 

\ *** ^JLa Ajj^uai) AjxuuV) Joual ^L»i LjIaj jaju 

Ljjc- 


2 ABA 


f 

AjJJadi 4_oIai r | 4^-ual !l ! ( ,^i lit lift • 

II ^ufl il 6 j|J latij ^ualill 

<*1965 (jij-aiil jJaiA Ajjlaj 


uulj^il fiaAA qmaA till! Jau lift jjLj 

|j J<Sj li ^ ^ 1 ]! o^uLiUll J& Ajj^aJl hz.jljZjl\ 

tblj^alSj CMAa (j\yM\ (jjl Ji uijiUil <>» ^-al 

(_ Eala ^QaL J^au $ ^aVI qa Ift jjft j baVbafr J 



?<jla jax 1\ jlala jA Ufl 

JjkLJI je- < flVi-yi <JL£ j 

? d***MAj .; 


?AjlAuiaj / Jt U j 

♦♦ 


Jj> ^ * ' “ ^ ^ 4 ^ ^ lg - 4 jIa Jjt Alxwjj 

^Ula^V) £i jj| ^ ! JA jia jfr 



(j* (jjlaio Ajjlaj 

♦♦ 

(-ijjXAil w ^j' ..M<ti ^ klalt 


*U4&it (—uiLuiVl (J& X«jju ^<ji .M<tl JjlaLaJli 

ji <ula&l JjIajI (Quantitative Approaches) 

a jl Jl\ jlAual 


4 aUTsh J^bull die- ^ a A j 4 ^j]| Cul£ U I j|j 

Ajjlko jjp Uba.1 j k&A* jjfr LgJli 4kiuaJ| CjIJ Jl\ ji 

SdJXAii jjLumIi j^buit jj& 
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c j| jL*Jl CiJid LftK \ 1 a *ULum (jk 1 Saul) Jl La1&£ 

lgl£j Sj^La]) (JjIjLxJI CiSkkj IgjJjli 


£jJajl (jlalaj <j^>4*Jl (jlalo (jjj Jjili 

J* jjfl ja (Crisp logic) 

(^ ^>uaj]|) ASil j 4 _xaaS?I 

J^LLaJli . (jjjflJ <j£ Vj (^*2alj) JjjSJ JS 

Alai ttili uj^ oL*i ji ^ 

♦♦ ♦♦ 

j 


6 ABA 





4jjld 4 £^ 1 \ qj$ \ LaJj^ 





Fuzzy Sets : 


* (Classical Sets) ^ 

^Ja\ jj (JjSA JS-wu j^UxSI Ajj^iac- 
LaISjI iiLui ^ AJLuJI Ac-j^va c ^LLa 2 

(d^i] Jl^A OJAJ <^aS) asu1-2j .. ‘17.2- ‘2- Jl* 

111 . 2 +‘ 2 + ‘ 7 + Jl« jl 


^ L$xa ^ 2 II fUi&l OjSj ‘ &jji& 0 ^ 

t LiuajM \i$l ALli jjC. AiHa-ftil SUaJj CtflL* 

jL^l\ Jj2 J IjSfl’ Afr J^a-A 5^ 1 a tJjJU lJL£2 

? "AJUJl ft :l I CjIajJ’ A& J * j 4? ff jjj£j 

«♦ V V ♦ V V ♦ V Vi* ♦ 
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.J £jla i jjfr Ajjilil CjIjj*1a]1 JjIaj] 

Fuzzy Set ^ ><^-^ 1 fM** aJ 'J 

l^jj Aj^ua^l&It As^ £)£ Aj-ua jj&xJl A^ j^a-a 3) t flViVi 

(Partial Membership) tPJ^' fULftb C# j*a*l j^auu 

W A A&jasLu x >«ajfr ^JJ^afr >jjj 

Px( A > 

(jk 1) <UjaJI AjjUj (A) UJ^ £J^a1I 4JU. (jk 

' ± jm!\ 4JU ^ U .(dlj Jjfr ji^aj f LuWI 4JU 

jll j jiuall (jjj Uj£ jijj <jt IgJUaLi 



2 ^ * ~ *• aIi ^j| (J£m I jl 

:JLas 


A = {(x,|ua( x ))/x€X} 

n a ( x ) e [M] 


Universe of ) Ap ^ uw X 

x aIaLxaII ^uB <JS JIaj <^a j (Discourse 
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4Aj.il ! Ja I jtfsi. J <"41^1 j-alaJ! 4 a jJ" 4 aUJ • 

30 J 20 Os« Oj* 2 cr^' <J* 25 cjA AjIIUI 

Jjjxa qmaIs S jl ja 4aj^1 Lu£ J1«j IgJI ^ic- 4 a jj 

^<ji ,N<tl a A tl k As j/>-v aU qj£1 4JIa]| oAJt> • 

♦♦ 1 ♦♦ 

lJUMUibj 


** t* 


A ={ 4a jJ 30 J 20 0^ ^ S j) jaJ) CjIajJ <J*} 



j Lfc 30 j 20 On ^ CjIaj.i1I JS (jj&Z 

30.1 j 19.9 4^ Lu ^ jiVl ^jaII JS ( _ r «aSiuu 

UAj) 'Ujj*-* Jjfr <_^au£l£Jl life Uua, jjj*j ^Ij 

( LJJ% 
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A jklA ^ j$i « j 

A =|AJjjxaI 1 ^jrfiSlal! S jab 

LjUjJ (X) Aiway^i fJ&U 4lA£l\ A& ja+a1\ jUaJ 

40 <> S J jaJl 

jaxaJ) dAgJ 25 A^uHt fLuj| AajJ Qj& t^lalLj 

♦♦ 

A_aj£]| di& ,jC- UajujI Ul£ AajjII di& JSjj 


AJL jiiSu A. <ua ij-a*Jl Ac-jaxa]! dift J. Lu (j£aj 


Jj jla1\ Sjlj^ Jj u: 1 j-aill 
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Linguistic Variable: f 

UJ-^ C5%“^' J kbi t u* Jja. j! (jLjJabjll (jh 

♦♦ ♦♦ ♦♦ 

4 j^£ ^bJbj (Numerical) W JJC> . 


«* 

♦ . O' f 


JLwi Lu£ J*aaj <bt jj* 2 aII £jlS ^jlala Cat 

t " Jjb” t "jU" JiaAitil <><>*■ J 

... "ck£" 


^ ^aJ (jUbVI o' (i J*^' ! <Lafci o^£jj 


jlA^lj SiVft* all <bJaj | Jjia i i j£l\ <AiLajJjLa]| QAtA lj 
f Ia UVb O^ J Ailll jLa*2uul ( o& <bx <^]| C j!j!jA]| 

AjJJjbl j Aj^il <b1 jjjfcUl) ^1 



jii (T) SjljaJl t4fe 

jiloil life o^jfr Ujlial 

{... t b* jU t jla. t ^b t Jjjjw * Jjb t b* Jjb} =T 

J-aa-a Juila Cfi 6* 4-«jS Js Jjj-b >bj 


^xuaH] AlaLutlt 

X =[60 , 0] ‘ 4j>b 60 (_fty <> Sjlja. 

biUjJ JlaJ M Jjb” <^jilll o> <j^ 

♦♦ 

<>» AjjjaII SjljaJl Cjl^ji] M Jljx4 M j CjIajJ 10 o 4 <_$ Sjtj^ 

|j£*j25 
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Membership Function *ub 

y^i£> (j\ f La j| <Ll £ Aj^uaxJl 4_StJ J^jlL uu 

A^u • j -v ;| j^Uxit 

^jjj La L^IiIa Ol jA MJltlil o ^jj^wLuiVl j 

Jjii jA^al\ 


(Triangular) < - 

(Trapezoidal) 

(Gaussion) - 

(jia L /-I J JLui j\ JLa xI la) £)Laj LaS 

* « ** ♦* ** 


17 ABA 


r 


i '' S J ;U' j CjVIJ i Jald 5l La j~*'^ *' 

<> jjS! jUil £liaVb ^ ^ ."fcalw" j t "4±Lju»" j 

.iiiVlJ d&lj 






4a jJ 15 <> J 4a .jJ ! 3) 4jI Jaaitj JlwJl J^a 

0.7 4j>uaC- 4 ajAj SJjL Ifj) Je. AL-aj t$-jji 4j^ia 

4_j^JaC, 4 ajJj 4ijiu> 1^1 uakaj ilafijJl (_>A 

jAa 4j>uaC- 4 ajAj 4-SaL- j 0.3 

4j^^aC' 4c^AArt JL&AH £)j&4 Ajjj 

H jAaj LA- SflAl 



Logical Operations 


Fuzzy ) Jj^ia Lr Sc- Iajxj fUaj 

cjUL»xSI (j* jjc- ‘(System 

CjtjjxL«il A^JIxaI 4 _,w uuLujj CiLlaC- AjujI t 

Itf&J 

♦♦ 

Intersection £&&& 
Union - 

Complement Ai^tj 
Implication a-NaIIj 
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(Intersection) 


JIahb(x) = M (A AND B) 

= min {jia(x) , Hb (*)} 







n A (2.75 )= 0.25 
|X B (2.75 )= 0.75 






^AnB(2*75) = min(0.25,0.75) 

= 0.25 





(Union) 


MAuB( x ) = R a or b 

= max {ha( x )*mb( x )I 


HA (2.75)= 0.25 
|a B (2.75) =0.75 
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(Complement) 4 \ a ^\ \ 


<jp IajIa fjaJi jA ua a1a£j]l 

X Aj*aLuJ( Ap AJIauI ^P j X A. wuajA*Jl Ap jas»aI| 

-j *JaJ! >jjj 

AajJ (jla 1 (Ijlufcj ^ AajJ ji bu3 

A AP a^Mal] AJaLuJI Ap ja^aII ^4 u^jp ^1 AjiuaP 

j^jLuij 



24 ABA 




01 2 3 ,- 4 5 6 7 8 


Ha (3.5) = 1 - Ha(3.5) 

HA (1) = 1 - Ha(1) 

= 1-0.5 

= 1-0 

= 0.5 

= 1 


25 ABA 


5 J 1 L* LT* H 



(Implication) 

ji jiil (j^a (jfr S jUfr ^jA 4_tuaj«a*Jl Ai^^l . " 

£>* AjjLftil AjiajJkil CjIjLjlSI 

^tfU! Jlaj £y* J jSfl 

£uU]| ji Lj-^l ljIja Ji«j 


iiUl JHaS 

.• 4Jawij4« S jt j^It AajJ £ul£) 

Ajjlajlt 4 a 1 
±au* (J^Ealt JJJ* j) 
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£jU j Ajjlajllj $ JjaJl Ufcj (jjjtall 

0«Ala]| jbj jjjlalt 


^Aj CjIjJuaI! o^J A^gjaC’ *1 ^ * <ilU& dlli£ 
j tSjljaJ! 4 a jJ J) ukajlt £ajjj ”4ja-uj jIa” 

"Jjit 4 " j uLajl » 2 .^U:A*t 

o-slaJi Aiu 


Ajjlajll 4 ajJj SjIjaII 4aj.i1 o JJaa Lu£ Ul dull 1 j) 
o-siaii 4iu jjjaui ^ J! ^4ii jjiii ^UaAui 


27 ABA 


|p# |p# 



( (J CP JjV! SjIaaJi <_*£ 

S \ 4 iua o^sJl • < aI-v <11 dUax^l > Hi 4_i n^C 

W *♦ N^ W^ * \ #* 

*JaUu]l 4aLaC) AJLLuJl AJikiail CiLlaxll jLaxluilj 

” j” ' aU<tl j ja* j] <U1 aJ| olft 


SjfasJi^iu c 

JJ1\ <jj£j 4 AJuxa <U«uj I jfljla 2ajCul\ <jt£ I ill ; 

^Uuai) 



4j>U 4a jJ cijU-J SjIjaJI 4a jJ O' bHa JaU] 

♦♦ 

%4 Ajjiaji* 4 ajJJ 

4&j^aa1] SjIjaI! dJA f Lollt 4 a jJ O' (jiajSilij 

4jjlajl) flAul 4 a jJ O'j 1.8 cr 4 "4k wijlo” 4±ua>»*Jl 

♦♦ 

0.6 "4^Aa1«" 4au 3 >oxJl 4fr J^A aII 

♦♦ 

4aj^j j2 jja JsjmJI 0^ < ^lalilUt Jl O' '-aj J 

4&jaaaI] 4a jJ OJ^ dJijj 4jjj<rtfr 

d& "J.W adaj^iil 





(Inference Fuzzy) 


jLU 4JLI&11 4.14x1) (jA 4. Jaj^xJ) ^LuluiV) 4 jJI 
j£ 4_iL»*Jl o4A | Xaxj j qajaxI] <j]ai4 JLaxluib CjljIjSi) 
biljlal 4 *jj) ,<jV1 Jl l^xjla fj UjUjiAi) 

♦♦ 4 4 

4^ujLu4J 

** 

Fuzzification 

Knowledge Base 4_ajx*i1 Sx»)4 
Decision Making ^bxil 

Defuzzification 4jjlj 





(Knowledge base) 


£jj (> $**>*»]! 


: ji* is jsi (y* j2&i «£ j 


4a jJ Cn\S) ji 4j, i*_a <Ljlajll 4 a jJ j 4^Jlc a j! jaJI 4a jJ LjjI£) I j) 
(£J>« Jjfr o«ala]|) ijj t (4Jlfr 4jjlaj]| 4 a jJ j 4l£a* sjIjaJ! 

Jj L£a Oi3^ hL& AijXAJI i&\l jjJ Vj 

^jSfi jji^uii dijj isj^t jfljj ^ij ui^sjj 

j£ jj.Js i lA jjij SI j 4 jUp JI^lLuuL Qijl jill JS £>* 

41a£j j ^LUj j jLs il (j-4 4. LjUlaail 
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JtiA 

JLUt (jb laxII) 4 1a& £ul u j JjjLuJI IkU] 



SjljaJ! 


0 

0.7 


0.8 

0.4 


0.3 

0 



? (jjjUll ± jj £ jfl jj ^ Jia 1 It 4 affit La 

♦♦ ♦♦ 
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Sjlj^l 

=x 



=y 

# # ** 

4-iil^ S j( ja 

=A 

♦♦ # # ♦♦ 

ij*a& A&ja^a) 

4JJjjla $ jt ja 

=B 

#♦ ^ 4 ♦♦ 

I *Lu^ A ) 

^ <tt c. 

=C 

♦♦ # * ♦♦ 

( AoArid ij-aP 4^ j^bX4~| 

AJSjla 4jj]aj 

=D 



:l j) JjJaJl (jA 



M'a(x) = 0.7 

My) = o 

M^b(x) = 0.4 

My) = 0.8 


i jUJVI JjflJ Jl j «^1 a*tl Jjflj J) 0 i Lajj 

:^jJlii! LjJl ^jjSj 


Max [min (ji A (x) , My)) , min (M x ) , |x c (y))] 
= max [min (0.7 , 0.8) , min (0.4 , 0)] 

= max [ 0.7 , 0] 

= 0.7 


4 u*nj fjfljla 1 i 
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Decision Making ^21 


it j jilt iua Ajjuoit 4ijjiai] i jjii $ jkkit » j* jjjxj 


: iJUll dJfrtB ^ lu.tu.1 J-UJU J fja. Ja.«J JJJJU I^LaAI ffr 

4 n » 4 4j^uuj ij_u& Jhj^ Jl <jl£ I j| ff 

4-LoalSt JjxAaII J£U Jbj-uJl L-tl 

1 n^aj 4Ja ijjJi jfl jj ^ JU HojS jilt ^ua j-aiJt Uxxj IjIS , J 

"SO* j^" ^ o-iW o' o^iuJ ji 

0.7 


jil ( aji , ^-) jj ,j^ ?u>a1I jjxS uijii Luj jduilalt ji j\ $& 
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Defuzzification u ^J ^ j! 



AjIjj 4j 1«& Cul£ ill > 

41a £jjaJl 4 jI Jj 3j|j! AAaC. £lfl 

AjjxI]! ^jiil Jjjaj fjj a 1ft Jjjjla o*i * 

CjVVIj <-j>uibJl MjJiC- fjfl Jl (^Jaj^xSl) 

tg* a J-abu]| A^ Ip AL^j 

^ AMILaII Jjlaii dUA 4 S jkkil *JA v , 

^AaLuLaI! j£j.4 ff ^La^U^aII A^J^jjhJi ^A jp J).J aIi La jaSI 

J£>* Jjp (j^ (Center of Area) 

AIaa^a]) Cj\ jl jSI) AaLula ^A UA A^LulaIL 

^ ♦♦ 
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jljAll <jj 1 j t OP-* ^Uaj jAyal ! jli 

;^JLUl£ A^Luub^t &ja JLajlLuiL 

♦♦ ♦♦ 



yivY(yi)+ y 2 iJY(y 2 ) 

VY (yi ) + VY (Y 2 ) 


Y= jt jifl \+A ^ 

yi= djfrl JA 2 ' 

y 2 = j'j^' 

Jll= 4 j> 2 a*Jl AajJ 

y= Jjifl 
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^Uaj «■ j -* ■ >■»"< 4J) tS jiaaJl oi& ^ -uaj ii 

j i La j (jijjdl jjxla ^ Lx * Af'Luaj jjjluu] 


^ ^ * 4j^Ij ^Jl ^uiAo LuaLI jju* £)l (jLjUillj 
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\ ‘Z** aiu 


Ui&lt AajSj o^jad! U 1U ! Jlfi 

jjlui ja. vi jjss Aijx^i Sjc-iu i 

AJbJl siA ^ A£.L^I 


JjS <> >i yfl fUttl J-lj <*».*l ^i J 

l Ag'Luaal' j*-lu £)l£ t Ailoi-a uiu*L j 


f * 


0.8 Ajj*^ AajJj ,, (Jlfi' n j 0.6 AjJ^afr AajJj "Jawj" 

J .la-all jXMill (jAjAfcJ! Ailjl A la£« jjJ UA 

A^LaJl 
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; AaLulaH j £ JA (JJjli LLuA 4 JJLuJ I 


9.6 + 21.6 (0.6)(16) + (0.8)(27) 

1.4 ” (0.6) + (0.8) 




= 22.29 




Ue§ 



16= jsu«il jjSfi jub.vi 
27 = JUia,VI J 



40 y =AE<a 


Ylrilfi ▼ Y2=Z7 
1=22.29 


41 ABA 



fjt ua Liaj i ^ l La 

♦♦ f ♦♦ 

jjxwu ^1p jpLuu ( _ r Jaj^P Uaj - j * - x* JIIaII lift ^ 

^1 AiLub&]! J SjLujJl J^lP C4uA Uj| jLluJI £jA p^j 

£iu^l £UjLj .iia > ^ kfr 

;Laftj ^Ualll l^J Cs^* " ^j 

4.P AiLubJlj j^aJ) 

S LudJl jJUjj jftj fi^l J 
Jliall Ilf! LjUfll Lauj ^Jia Ji&l JJ 









4. jScjax1\ jSil ^ua j : 

: jlj^ cr i^ c*hIjB JJCr «-jx^]| <>» <j-uJ 

SjUuJl ujl£ 1 3t 

^ bjJuA AC> jka^tl AiLtAAil C jjl£ 

Jafeb o iliuiit ix«u« J) 

# # V ♦♦ V * 

:^lji]| *±§1 jli Jlia* jj 

Ua. S jjjS jLUt AitunJl <Ut£ I j) 

^ S jUuJ! Ul 


ABA 



5 j SjUuJI >al cjlLi-flj 5 Ujill SjLaJI J 

2uLm 1\ Ci VbJl Lr uaSVl JJxil oJ% ^Wj 4iU^l 1 

Uaj-ft Ujili 25 tPi ( " ) £tf*j ^UlLj25 

Uu^i jill d JA (J^u ju^il 


jAbsu AjI du^i j§ A^ulasJ f jjlju j^Vt 


ljIAJjj 5 (jt (j-<a <jt£ LaLoj SjLiuJt 

tiL-ajVI <> J£ (jjj AiHa- a (Combinations) 

Sjjj£ m A£> Aitui^tj S UuJI j^aJ A UA 1| 
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La Sjlfr t^uAu&ill j 

Jj«^ 

JjSfl J^Xa]) ulLiu&j Jj^aJl <j^» JjSf) <-i^ll £-uajj 

^jLU! J^Xa]| uLLua^j JjVI Jj»ajl1| Xms jjj 

tjjSjk Jj.l>!l Li^La. ^SL La! 
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I X O ' 4 ^ ** a . A * ^ ijlya t jj£| d&Jt Lm gjjl 

jjc , ^ j jUajlVI <-Aj 6 * 5 

! da, SjJLa IgJ) C5 Jau 1 = SjUuJl J-A3ii • 

W >> 5 j • 

^LuJi a 4 ftl j ,, aU uu2 jSJI ^AJuLukUil 


4j£jj Jj^ll L^Ll 4 lLs J^£j <ji (jLaj oJA 

oh'j^' 



As> jJaLU! A^Luia]) 



1 

2 

3 

4 

5 

1 

5 

4 

3 

2 

1 

2 

4 

4 

3 

2 

1 

3 

4 

3 

3 

2 

1 

4 

3 

2 

2 

1 

1 

5 

3 

2 

1 

1 

1 


I! JL.aU 4 - a ^ J jil! Jj. 


ABA 



>1 fc'tt : SJuiill » jksJI 


4 jl ji]| 3Lk.il (jh 4, £-l_au 1a ( jlc- £^UaVlj ^Ualll jLukV 

'-'•Li a j ( j| lAj^t SjLlui jjjluu Jjj mi (jlajHil] 

^ mil 80 ^iiuLA 


^J a1 ? a ^ <J* 0* ‘43! (jjl j d3& y a*u 13) IJjIwi 

: Ajmi ajujSh iaia 4^ 


--. 

j 


SjUuJI >4*i ^UuolU " J**l\ 4iau.jl4" J o 

^iLuholl ^ wuib "4jaui jla" J "Sjjjutf" j g 


51 ABA 



jIaJI JULaU £i$Jk±Al\ 


* *♦ 

XJ 
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AuiUil j&^ll (jLo. jLuJt £jA • 


0.6 = p *4^ 

0.25 = f 4 aj>1j Aiauujia 


SjUuJl 


0.3 = ® jj*^ 3 


0.6 = f ^ j-iJ 4ixuijlA 


A£- jJaLJl AsLum3I 


Ajj ^ a ^4^ ^iuiis (jjji jilt dl& jjmi fj) • 

.(Ljafl <_*£ I4JI J£l (jllaVlj 
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ju=0.6 

jli=0.3 

ju= min (0.6 , 0.3) = 

jn=0.25 

ju=0.3 

ju= min (0.25 , 0.3) = 

ju=0.6 

jli=0.6 

ju= min (0.6 , 0.6) = 
^1=0.25 

ju=0.6 

jli— min (0.25 , 0.6) = 


S d jLmJl Cil\S |3| 

bjJua AiLuLoil j 

djLtUlI) JJLiUl 

AJxui jla djLLutll 1 J) 

JA*1\ 

bjjaua 4 &j}sl1a1\ j 

Jxw OjUmlt ^JLui I «ij 

d d jLlluI) l3l 

♦♦ ♦ V ♦♦ f 

Aixuijla 4^ jlaLai! AiLu^I) j 
i 0j* djUutll jpUM I Ji 

4ixuj. jla djLudall I j] 

4Joujj2a 4p jlajjail 42 Lu4aSI j 

isu i S jUmJI jxjdu u] 




f LaojI isfeb 

f Lbjj ixuujla 


0.6 




:v sais j) jjw j^ji! $ 


jn— 0.6 f ' 1^31 50000 J J«^ £? 

ji= 0.3 * UiSI 75000 ^ JjM ^ 

= s jUuiU jjuJt $ 

♦♦ 


58330 = 


(0.6)(50000) + (0.3)(75000) 
(0.6) + (0.3) 


JjjflJj j3Lu» Uiufl j AjI^I Lul Ua Ja^U ij 

(. ijl£ lAl it jj| Jil\ Cjljla^ll (ji 

AjjxI]| <Ii! ftjD j* 
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t 1 a& (jia ^Uaj ^ jjiaj 


J 6^'j^' jUiit «Jlfr ^ ua. a ]| 

yaW AjjLj lj j-uitaJt JASjj 

JjJaJt jSjjj Ajj^ui jjSl S jj^Vt Sjlilt 

^ MATLAB -It g*Uj*S JM' t^ ^ 

** ljSj ^ia i ^.Qaj Aj^li £4 L)^ 4 ^ c£ ^t j 


«• # . 


ajj jjjsjj jji y* f LuS) (jj^-4i) o^W u* 1 C^ 3 ’ ojj cr! 

jaj ^UaL I^-La^jj jtxuL (Chips) 

C-J J- -.1 -vt\ J£luL4 JS. Li 9^ i 
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